Abstract
Introduction

37
The Early Toarcian (184.15 -174.1 Ma) was a time of global warming events (Dera et al., 
Geological setting
60
The geological history of Morocco was influenced by two important events, starting in the early
61
Mesozoic with the opening of the north Atlantic and western Tethys and the collision of Africa
62
and Europe during the middle Cenozoic (Michard, 1976) . These events led to the formation of to the southeast, and by the Hercynian Central Massif in the West.
71
The Middle Atlas Basin is deep in the center and shallows towards the northern and the rate of sedimentation and global eustatic variations (Wilmsen and Neuweiler, 2008 Pliensbachian part of the section, ranging from +1.7‰ to +2.7‰ (Fig. 3A) . From 5 m to 5.6 m, 
Magnetic susceptibility
163
The magnetic susceptibility curve (Fig. 3E) 
227
The evolutive spectral analysis indicates the 100-kyr cycle is the most continuous 228 throughout the studied series (Fig. 3C) . We filtered the 100-kyr eccentricity recorded in the 229  13 C series and used it as target cycle for calibrating the series in time. We filtered the 100-kyr (Fig. 6B, D) .
247
Assuming from ASM applied on the  13 C spectra that Interval 1 has a mean 248 sedimentation rate of 39 m/myr, the peaks of 3.3 m, 0.81 m and 0.38 m are attributed to the 249 100-kyr eccentricity, the precession and the semi-precession, respectively. Assuming from
250
ASM that Interval 2 has a mean sedimentation rate of 32 m/myr, the peak of 2.9 m, 1.0 m and 251 0.27 m are respectively attributed to the 100-kyr eccentricity, the obliquity and the semi-252 precession (Fig. 6 ).
253
In Interval 1, the period of the 100-kyr cycle is lower in the MS series than in the  13 C.
254
On the evolutive spectral analyses, this is particularly obvious in the first 10 m of the series,
255
when the lithology evolves from the limestones of the Pliensbachian to the marls of the Toarcian
256
( Fig. 3) . The 100-kyr eccentricity recorded in the MS series was isolated using a Taner low-
257
pass filter with a frequency cut of 0.4070 cycles.m -1 and a roll-off rate of 10 36 (Fig. 3) . The kyr eccentricity cycle compared to the 10 repetitions observed in the  13 C (Fig. 3) . 
286
The spectrum of the calibrated  13 C shows a high power at 96 kyr (expected when 287 calibrated to the short eccentricity), 32.4 kyr (main obliquity), 24.1 and 19.7 kyr (precession),
288
and 13.2 to 11.0 kyr (half-precession) (Fig. 7A ). In addition, a peak exceeding the 95%
289 confidence level appears at 400 kyr, which corresponds to the long-eccentricity cycle. The
290
spectrum of the calibrated MS shows a high power at 95.7 kyr (expected), 65.5 kyr, 31.9 kyr
291
(main obliquity), from 24.4 to 19.1 kyr (precession), and from 12.1 to 10.6 kyr (half precession)
292
( Fig. 7B ). In the  13 C and MS signals, the precession cycle has slightly longer periods than 293 expected in the theory (Waltham, 2015) . This may be the consequence of a precession cycle 294 missing per short eccentricity. In the astronomical solutions, the amplitude of the precession filter of the precession cycle in the  13 C series was performed with frequency cuts of 3.583 x 298 10 -2 cycles/kyr and 5.417 x 10 -2 cycles/kyr, and a roll-off rate of 10 36 ( Fig. 8B, E) . We calculated (Fig. 8F) . We filtered the 100-kyr band of the AM of the precession filter using a
303
Taner band-pass filter with frequency cuts of 6.250 x 10 -3 cycles/kyr and 1.558 x 10 -2 cycles/kyr 304 and a roll-off rate of 10 36 (Fig. 8F) . The AM of this filter shows a cycle at 340 kyr (Fig. 8G ).
305
Similarly, the spectrum of the AM calculated on the direct filter of the 100-kyr band shows a 306 cycle at 436 kyr (Fig. 8H) . Thus, the AM of the precession and the 100-kyr eccentricity show 307 similar patterns as expected in the astronomical models. The filters of the two bands shows 11 308 cycles of short eccentricity within the Polymorphum Zone (Fig. 8C) , while the various filters environments, the difference may also be due to the change of the carbonate source.
315
The duration of the Polymorphum Zone from this study is longer than the duration of 
Duration of the P-To Event
338
The duration of the P-To event varies from ~50 kyr to 0.27 myr from various astrochronological and converted into depths shows that this maximum is at 13.1 m (Fig. 9) . We suggest using this 
A synthetic astrochronology for the Tethyan area in the Early Toarcian
361
The Polymorphum Zone at Issouka shows 10 to 10.5 repetitions of the 100-kyr eccentricity (Fig. 9) .
398
The top of the T-OAE is thus dated here at 182.07 ± 0.72 Ma, 399 400
Origins of P-To and T-OAE disturbances
401
The large negative CIEs observed in the Early Toarcian, the P-To event and the T-OAE, imply 0.58 Ma and ended at 183.91 ± 0.60 Ma (Fig. 9) , so that the P-To event appears significantly 
